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l. IN'l'RODUCTION 
Only two reports on the dimensional character of the spinoblast were pub-
lished by Oda (1955) and by the present writer (1956), but no detailed dimensional 
character among the intraspecific groups was presented in those papers. In the 
previous report (Report II), the writer stated that many intraspecific groups were 
distinguished by the spine nmuber of the spinoblast. Hence, as the difference of 
the dimensional character among the materials come from various localities and the 
relation of the character with the spine number should be studied. 
Since 1950 •the writer made some observations on the dimensional character of 
the spinoblast and obtained the results given in this paper. 
The writer acknowledges his appreciation of Professor Mutsuo Kati\'s valuable 
advice and criticisms. 
2. DIMENSIONAL CHARACTER OF 'l'HE SPINOBLAST IN ONE MATERIAL 
1) Variation of the character in one group of the colonies originated from one 
colony. 
An observation as to whether the variation of the dimensional character occurs 
in one material was first made. 
Observation l. 
Material. Colonies from Himeji No. 36. 
Rearing method. The colonies were reared in the laboratory from early June to 
September, 1953 at room temperature. The water was renewed with pond water 
twice a day. 
Vessel used. Glass vessel, 24 em in diameter, 12 em in height. 
1) Contributions from the Marine Biological Station of Asamushi, Aomori Ken, No. 302. 
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Result. The spinoblasts were taken out on the 28th of August, the 17th of October 
and on the 20th of November. The dimension of each part is shown below. 
Table l 
Seasonal variation of the dimensional character. 
I VIII, 28th, '53 I X, 17th, '53 I XI, 20th, '53 
'Whole length, mm 1.02-1.03 l. 05-1.06 1. 04-1.05 
Whole width, mm 0.79-0.80 0. 81-0.82 0.82-0.83 
Capsule length, mm *0.51 0.51-0.52 '0.52 
Capsule 'vidth, mm '0.45 *0.46 *0.47 
Whole length 
1.26-1.29 1.26-1.28 1.25-1.26 Whole width 
Capsule length 
1.10-1.11 Capsule width 1.10-1.12 1.10-1.11 
Spine number 4.7 5.4 -5.8 6.1 -6.4 
Figures represent the mean (*) and confidence interval of the mean in 75% 
reliability. * Confidence interval could not be secured because the variation 
was small, 
Iu the whole length, excludiag the spine length, and the whole width, the 
difference is significant. It seems that the dimeusional character varies easily. 
2) Influence of the rearing condition to the variation. 
To analyze the cause of the variation, the following observation was made. 
Observation 2. 
Material. Colonies from Himeji No. 36. 
Rearing method. One colony was divided into two parts and reared (a) in pond 
water, and (b) in concrete tank water. The water was reuewed twice a day. The 
colonies were reared from the 1st of September to the 17th of October, 1953. 
Vessels used. Glass vessels, 24 em in diameter and 12 em in height. 
Result. The spinoblasts were examined on the 17th of October. The dimension 
of each part is shown in Table 2. 
In the whole width and in the ratio of the whole width to the whole length the 
difference is significant as seen in the table. From this, it is considered that the 
dimensional character of the spinoblast is changed by the environmental factors, 
as in the case of the spine number. 
3) Di.ffrff'ence betwem two groups of the cok>nies originated from one cok>ny. 
As mentioned above, it becomes clear that the dimensional character changes 
being easily influenced by the· environmental factors. Whether the character 
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Table 2 
Difference of the dimensional character under different 
conditions. 
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Pond water [ Concrete tank water 
Whole length, mm 1. 04-1.05 1.05-1.06 
> 
Whole width, mm 0. 81-0.82 0. 84--'0. 85 
Capsule length, mm 0.51-0.52 '0.52 
-
Capsule width, rom "0.46 •o. 47 
Whole length 1.26-1.28 1.23-1.25 
Whole width 
~sule length 1.10-1.12 1. 09-1.11 
Capsule width 
"' mean Difference Is recognized m the Width and m the ratio of Width 
to the length. 
differs among the groups of the colonies originated from one colony was also studied. 
Observation 3 
Material. Colonies from Himeji No. 36. 
Rearing method.. One colony was divided into two parts and reared in separate 
vessels through three generations. The water was renewed with poud water 
twice a day. The colonies were reared from early July, 1953 to the 9th of 
Table 3a 
Difference between two groups originated from one colony. 
X, 17th, '53 XI, 20th, '53 
Group 1 Group 2 Group 1 Group 2 
Whole length, mm 1.03-1.04 1.04-1.05 i 
I 
1. 00-1.01 1.01-1.02 
WhOle width, mm 0. 80-0.81 0.81-0.82 0.77-0.79 0. 79-0.79 
Capsule length, mm 0.50 0.51-0.51 0.47-0.48 0.47-0.47 
Capsule width, mm 0.45 0.46 0.43-0.43 0. 42-0.43 
Whole length 1. 28-1.30 1. 27-1.28 1.28-1.30 1.28-1.28 
·whole width 
Capsule length 1.12-1.14 
I 
1.10-1.12 1.10-1.11 1. 09-1.10 
· Capsule width 
Difference cannot be seen in any part. 
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January, 1954. 
Vessels nsed. Glass vessels, 24 em in diameter and 12 em in height. 
Result. The spinoblasts were examined on the 17th of October and the 9th of 
January. The dimension of each part is shown in Table 3. 
Table 3b 
Difference between two groups originated from one colony. 
Second generation 
X, 17th, '53 
Third generation 
I, 9th, '55 
Group I I Group 2 Group 1 I Group 2 
Whole length, mm !. 03-1.04 !. 03-1.04 
I 
1.04-1.05 1.03-1.04 
Whole width, mm 0.78-0.79 0.78-0.79 0.80-0.81 0. 80-0.81 
Capsule length, mm 0. 50 0.51 0.50 0. 50 
Capsule width, mm 0.45-0.46 0. 45-0.46 0.45 0.44 
Whole length 
.!. 30-L 32 !. 30-1.31 Whole width 1.27-1.29 1.26-!.27 
Capsule length 
!. 10-1.12 !. 10-1.12 Capsule widtll l.J0-1.13 1.13-!.15 
Difference IS ms1grnficant through successiVe generations. 
As seen in this table, it is clear that (a) difference is always insignificant be-
tween these two groups and that (b) the two groups vary in each dimensional 
character keeping pace with each other. 
3. DIFFERENCE OF THE DIMENSIONAL CHARACTER AMONG 'l'HE 
MATERIAJ.,S FROM DIFFEREN'l' LOCALITIES 
1) Difference between two materials from Higashi 8endai and Udo-numa 
In the previous report, the two materials from Higashi Sendai and Udo-numa 
always showed difference in the spine number. Hence, the dimensional character 
was examined on these two materials. 
(A) The colonies of the two materials were reared at the same time in the 
room at 23o -25°0 from March to July, 28th. The vessel used was 50 em m 
diameter and in height. The result of the rearing is shown in Table 4. 
Differing from Observation 3, the two materials showed a significant difference m 
the dimensional character of each part except for the length of the capsule. 
(B) Mter the rearing in the room, the colonies were reared in the pond. The 
colonies were put in separate shallow-dishes placed at 20 em in depth in the pond. 
The result of measurement is shown in Table 5. . 
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Table 4 
Comparison of two materials in dimensional character. 
Higashi Sendai Udo-numa 
Whole length, mm I 0.95-0.96 !. 00-1.01 
-
'Whole width,, mm 0.78-0.79 0.74-0.75 
Capsule length, mm 0. 50-0.51 0. 51-0.52 
~--------










Difference is clearly seen in each part except the capsule length. 
Table 5 
Comparison of two materials in dimensional character. 
I 
X, i3t_h_____ X, 20th _ 
Hig~shi Sendal--1 Udo.numa -:HigashiSendn.i I lrdo-numa 
·whole length; mril 0. 99-1.01 I. 03-1.05 I. 00-1.01 1.01-1.03 
Whole ·width, mm 0. 78-0.80 0.75-0.77 0.81-0.82 0. 75-0.76 
Capsule length, mm 0.52-0.53 0. 52--0.54 0.53-0.54 0. 51-0.52 
-
Capsule width, mm 0.47-0.49 0. 46-0.47 0.50-0.50 0.47-0.47 
Whole length 
I. 25-1.26 I. 36-1.37 I. 23-1.24 I. 36-1.37 
'\\Thole width 
Capsule length 
I. 09-1.10 1.12-1.14 I. 06-1.07 I. 06-1.10 
Capsule width 
Even though they were reared under the same rearing condition, difference did not disappear. 
The difference was significant when they were reared in the same pond. From 
that the difference between the two materials was significant in the room and in 
the pond, it may be considered that the difference is not a temporary one. 
2) Difference among Jour materials thmugh two generations. 
The difference of the dimensional character among the four materials from 
different localities which differed in their spine number was observed. 
Observation 4 
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Materials. The colonies were from the following four localities. 
(1) Higashi Sendai (2) Kashimadai, Miyagi Prefecture (3) Himeji No. 36 
(4) Oima-ike, Kagawa Prefecture 
Rearing method. Four materials were reared in separate vessels at room tem-
perature. The water was renewed twice a day with pond water. 
Vessels used. Glass vessels, 12cm in diameter and 7.5cm in height. 
Table 6 
Comparison of two materials through two generations. 
I First generation I, 9th '55 I Second generation I, 3rd, '56 
Higashi Sendai j Kashimadai Higashi Sendai I Kashimadai 
Whole length1 rom 0.89-0.91 0. 92-0.94 0.92-0.93 0. 93-0.95 
Whole width, rom 0. 74-0.74 0. 72-0.73 0.74-0.75 0. 71-0.72 
Capsule length, mm 0.48 0.48 0.49 0.49 








I. 08-·1.11 I. 09-1.11 1,11-1.14 
Difference IS seen m length, w1dth, and ratio of the wtdth to the length. 
Table 7 
Comparison of two materials through two generations. 
I 
Fi~st ~eneration XI,. 20th, '531 Second generation III, 5th, '55 
HimeJI No. 36 I 01ma-ike Himeji No 36j Oima ike -
Whole length, mm 1. 00-1.01 I. 00-1.00 0. 96-0.98 0. 96-0.98 
Whole width, mm o. 77--o. 79 0. 79-0.80 0.77--0.78 0. 79-0.80 
Capsule length, mm 0.47-0.48 0. 51-0.52 0.46 0.49-0.50 




1.24-1.26 1.24-1.26 1.20-1.23 
Capsule length 
1.10-I. II 
Capsule width I.ll-1.13 1.10-1.12 1.12-1.15 
Differen ce did not disappear through two generatiOns. 
INTRASPECIFIC VARIATION IN L. OARTERI !51 
Result. The result is shown in Tables 6 and 7. 
The difference does not become insignificant. This result also proves that the 
difference is not a temporary one and that these materials which can be distinguished 
by the spine number differ in dimensional character. 
3) Dijjerence of the dimensional character among othm· materials. 
Difference among the materials mentioned above was recognized in each of the 
dimensional character and. the spine number of the spinoblast. Between the follow-
ing materials, the dimensional character of two parts shows no difference although 
they are clearly distingusihed by the spine number. 
Table 8 
Difference between two materials from Oima-ike and HyOgo No. 110. 
I Dimension of each part of spinoblast 
Spine number 
Whole length j Whole width I Capsule length j Capsule width 







No. IIO 8.4 1.04mm 0.77mm 
0.47mm 0.43mm 
Suchmaterialsas shown in this table are seen in rare cases. This fact shows that the 
difference of the dimensional character among the materials is smaller than that 
of the spine number. In all cases, however, the materials distinguished by the spine 
number differ in their dimensional character of some parts of the spinoblast. It 
can be said that the materials have respective variation range of their dimensional 
character of the spinoblast and that the materials distinguished by the spine number 
can be distinguished also by the dimensional character of the spinoblast. 
4. CONSIDERATION ON THE DIMENSIONAL CHARAC'l'ER 
From Table 1, it seems that the spines inc·ease in number when the whole 
length and the whole width become larger. In the materials shown in Table 2, 
the mean of the spine number is 5.54 in pond water and 6.19 in the other. 
In the materials fwm Higashi Sendai shown in Tables 4 an(!. 5, mean of the 
spine numbers are 13.36 and 14.58, and in those from Udo-numa they are 10.18 
and ll.48. In each of these materials, the spines increase in number with the 
increase in the length and the width. Similar results were obtained in the other 
materials reared in the room. Thus a pawllelism is recognized between the varia-
tions of the. dimensional character and of the spine number in general. 
The materials distinguished by the spine number can be discriminated also 
by the dimensional character as mentioned above. These facts show that the 
dimensional character has relation with the spine number. Therefore it may be 
said that the dimensional character has taxonomical significance. Thus, it is 
considered that materials distinguished by these two features belong to different 
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groups as strains. 
SUMMARY 
1. Dimensional character of the spinoblast changed easily, influenced by the 
environmental conditions. 
2. But, two groups of the colonies originated from one colqny show no 
difference in this character when they were reared under the same rearing condi-
tion. 
3. On the other hand, the materials from the different localities showed 
significant difference among them in the dimensional character of the spinoblast. 
4. The difference of this character among the materials did not disappear in 
the second generation. The difference is considered to be not a temporary one. 
5. Parallelism was seen between the variations of the dimensional character 
and of the spine number of the spinoblast in each material. 
6. The materials distinguished by the spine number of the spinoblast can be 
distinguished also by the dimensional character of the spinoblast. 
7. The materials distinguished by these two features may belong to different 
groups as strains. 
